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w m m 

[0001] ^mmi-iV^— ^©JBfcfrifeteBBU GtelG (Intrinsic Gettering)tB^7S:## 
^fcfe(D^^m#j^oj;tJ?rt^/jN^PiBMD(Bulk Micro Defect) Sr^fiJc 

$>3DZ (Denuded Zone) m^M^^tz}b(DmM^W^Mi^m, IGfM^^# 
[0002] ^#^»HIK^©Ste^U-CffiV^e>tbS'>y3^Ji$S^3iwNtt, zfe^a 

mm tarn*. mmm^m^-M^mmy^^^^) T-mzz&mmm&ffi 

[0003] f/V^Igt-li, iijmWflft^S^n-fe^^t?, Fe, Ni, Cufcft* 
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/^*B5aff^36»e>^t«}BSt<i^3ld»fc, IG^#^(^EG (Extrinsic Gettering) (D*fy& 

^(Dmtf^^mmm^u^^.^u^^m^xm^m^Dz (Denude 

d Zone)Jl^^^ii:2)o ^r<D# N 600 < C^^900°C(D{£?a^S-T:\ ^^wn^ 

iCBMDWt 6 £: V ^ iij + iSMcO jh/CV ^ 0 £fc#J 
*^M£yl£mf;V\ BMD^+^I^^Loo, ^cD^(Di«m^MS-C^— 

^^^JioDZJi^^i-^^^feSc ro^&^-^^if&^SLDzji^iG 

[0005] cz^-ewj^$tts^y^>-^^^{i, nfjiBUbfc?^ mftrnm^mmtf 
^tix&y, ^^(D^mx^f^^mmnm^m-r^t, x.u^xmm^ 

[0006] £fc, irsu^cDnuMmik. m&mz.w\< ^-^xmrn^n^^tcczm^])^ 
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[0007] ^(Dnmtvx, v^—'^zm&m&MLV^—^&m<DXfe&mm£&z&ffi& 

65#4^ft, #0BBS61-193456#4*$|sL #^Bg61-193458-^^#^) 0 
[0008] *fc> jfi^-Ctt, ^ (-fV=* S*) <7) «f fc, ^fcK—^U COP (Crystal Or 

iginated Particle) f ©^iigSO^^^l^tW, £>o, Efe$#ftt4fea*#& 

[0009] Kfctt, m¥&KmM^&z&t&&j&&mAM& (cop^cow^xm <Dt& ^ 

V^^^^^^^Bfi^^fa (Nearly perfect crystal) fcPf f**U WTNPCW 
-Sr tdsfc5 0 Z.(D J;5*#§ft4rffl V vOfe*S©**$:RMB# (DZ® ) /l- 

[0010] L*»U ^J^f^±|EC0<t5^DZ-IGfi^^^«tL?)T^— ^fdD 
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[oon] ^v^^—y^MJi^tit^^—^mx-mmmir^m^a^ m6^-rx 

o 

[0012] ua»u v^-^&*nmtirzzbx\ ^<D£?fm&m*nte?mwh*m<ku 
[0013] — ^ ^xixmmKW^^m^M^tc^^zy^/^^-^m^^n 

lOOOt^i^Km^n-fe^^^tbSo 

[0014] fc*5, rr-em5iooo , c^_h©s;jayn-fe^^fi, ^fc^S^/M^H g ft^fc° 

«U jfcMtfj^fiH #H^C^^3S-fk^^-C*>5SiCl , SiHCl , SiH CI , Si 

2 4 3 2 2 

H *g(Dtf*bY— s<>'h-jf*X2bZ>B H tf^PH *?<£>;#*&#E*&U 1000—12 

4 2 6 3 

00 o C(D?fi^^-C-^T4b^o 

[0015] orfea^tt^ya^isftaEiRo^ffiKi^peE-rs i afciMW^—^-r* 
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[0016] ud^b±iso«t5>&, ^?*i/^/\sv^~^x^yv?yi/y®M&^+ft?m& 
B^mitm^iooo°cmm<D^mmx-t^m^-r^tnm^\ u^o-c, b& 



[0018] *3&9§tt:, ^^©K^IGti^*#^i-Sfe*©f»AD!a^ffi«|-C#, £fcIG 
rMiwi^itrv^ 
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[0019] fijiEj&i<£> g &)%mm,i-z>tcib<D$:mwte. ^—^(omm^mx-h^x^ 

[0020] ^<D|§£\ iifjlE^^VMf^Sxm^&v^ fuiEv^^^^ft^/Jv*; 
Pfe (BMD) ^rff^i-^iirdW^LV \ 

^ t^l^^Sl^r^^ V ^ f^l t3l P^§|5^J^^: Pfe (BMD) %WZf&-fZ>BMD : i&J&XMb > fff 
fEftMfc/JvKPfe (BMD) ^^Lfc-Y^i/h^^^— ^N^PXi-^^^— ^^PXX 

[0021] ^<Di5^. -r^vhB^axa(^^-c«, BMD^ie, 

fc£U ^w^pxxa^-r^Vh^^— ^^PX-r^t^<t<9> «coJ:9{c 
r>rc-/N^o^y3>-^^^^bTBMD^^i-§^a^P«^fe^Jt 
^T^J^^<^MS^fT^5r^^-c#?, 0 ^oT^^A<BMD^fiJc-t-?)r < b^-e 

i^v^^wN^V^^xa^^^#XS}-WI&-r6ri:^-c^5o 
[0022] HflfB^-^piXlI^ HUl5^^-/^^^S-r2>^^--^^^SXm 

tfiis^^-^>^^si-^^^/^*Q ; sxm(*^0^T*«, m2(DmmmjL 

o 



L 
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[0023] £©.t5K:, 4^yhmmmTMx^>^yh^m(D^v^m^Kwm^m^ 

o 

[0024] flWa^aiwNinxxs^v^, trlE^sufc-fv=?vh^®^^>^^— ^k: 
^px-rsrt^^Lv^ 

^pxxm^^v^T,-r>'^^flft^axmTl^«!f^bfc-r>'=^*y 

-So 

[0025] iO*^, HUlB^ffi^O^^c— f£^— ^X^fc^v-^Wi 
[0026] ^£9^ ^ax@^^yh^flg^^y3^jgAfc^*f»^aSrtT'feoT 

[0027] tuia^^VhTOaxm^, ^^yh^iRovya^jWfAfcToo^wi©*^ 
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[0028] sfc, M^^ymmmTMte. noo°c&,T(Dmmmmmx3o^±8^m 

[0029] ^oT, HUlE-r^Vh^SXmtt, 700°C^±1 100°C^T^I^^a^T-3 

[0030] ^?*^juv^—^zm&-tz>m&\a^ mm^^yhm&mTMn. 

[0031] ffflE^^Vhi^&gX©^ #?fiiiJg3:0. S^/min— 

[0032] mm^^-^mMmum^^ ^c, buie^-^©^^^^ (dzjd &m 
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[0033] HUlS^^wNf|*iMSXa«s 900°C^_hl300°C^TT\ 5^Xl6B3f^F*|<7> 
[0034] ftufE^-^f^SXSte, #?MS^r5^/minJ^_bi:b-C#?ai-5^i:^^f * 

[0035] iufB^t°^^/M#;ftXS{^ 1000 < C^XcDfi^-T?Bfj^! f S^ ; fT^oyh#{C10 

^.<Dx^z^mmx^ iooox:sx±(DH^xm^m^fT^tim^iooo o cu± 

[0036] HUlB^y^^m^^fi, ^^755K-^tLTV^5^ B a B-Cfc^^^W*bV\ 
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[0037] M^yV^mfe&te, »^J:9tt3t**VfeJp^#IS*(NPC)fiH 
C<Dj;9^^-efett«. ^Jx.(^OXSt?T^— ^aL—^tX^tzM^Wzm 

[0038] SWB^>^iyh^1l80^y3^**Sata, ^a^/l^^r— ifel!l«t5*ftft§l±iSil 
[0039] *H0Jti5')^/>(DMi|^}ailff, ^K^y^yh<D^mXBMD^ 

[0040] */c, &mmiz£ZT~-/u'?3L-^(Dmmjjmiz£tL^ ^j&^f^vh^ 
^ y^-^ttnx<Dm&mmm*mmx%z>tcfr, v^-^(D&mm%£i>& 

ffiXZZo 

[0041] $£>fd, *&WK£Z<y-^-^(Dm&jjmz£h^ WM^ls^yhCDyimXBM 
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[0042] [EHI^B^O^^wnO^X^O— WSr*byt7n— g|T?*)5 0 

fcttBHia-ciiw&o 

^-^<Dm^mxm^^n^mmmmmmm<D-m^^tcmmmx^ 

o 

cm 8]&m w m*5 n z> v ^-^m xx&<d— m vfc? * — m x&z> 0 
m9]^mm(DT=-— /w^wNco^jtxa^B&^ufc^n— mx&z> 0 

[oo43] &T.*%wiz-D\,^xwmmmirz> 0 
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[0044] $£%:<l>=tyYytm(DT-—;V (&,T^=? s*T— — JVk\ ^iW) tt, ffc^ 
^i|x.flGaAs^*3V^-C^{Cff^^tfCV^S^T\ toff e>*«#tt«r*& 

fete, ^^mm<Diy^>W^<D\Hm^BMB^n^V, *©«!>xw^BI 

[0045] ;*38Si3tt, r<Dj;5t-^=f*yh©iytfl8t?BMD^^L-C*5#, rtuSr^—^PX 

<tttzk&x%mmmmm%M<irz^k&x%zh<nx&z> 0 tft. M*-&. ^<DX 

m&fcte^XhVv#Tsy&&<Dm^V^~^k1r^k&X%% a ^fc^^VW 
[0046] ^>^yhttll8©^y3^J|gft^700^«±©«tAQ.a«rfT*V^, ^ 

umx3ofru±8mffl&ft<Dm&m&ftti:5kBk\,\ $.ft&mm§tbo. 5°c/min 

— lO^XTmnkVXm^m^^kX^^fcBMD^W^-r^k^X^^o 

[0047] >f h©^H8t?i ioo°c KT©sitl»tf^9wi \z£y^=?yb±mz- 
&tiL*xvy7&&*£tz>zk&&3<:z.k&-v%z>o 7oox:&.±<Di&mxm$im 
z-rz^kfc&v, -tftf£BMr>&&j&-rz>zk&x%z> 0 ZbK, 7oox:sk±(DmM-e 
n&mm&ttzkfc£v,&<DJMm^&v^—'^wx<DT~— ^xm.)xmm 
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[0048] z.n&otemmim'v. ^>^Hcm^t3o^&,±8mm^(D^u^w^fc.n 

(DbZ, %-W,mm.%:0. 5 o C/ / min-10 o C / /min^UT#^-r6t^f*bV\ 
[0049] £fc> -fV=*VM3> v-y^^^^^^^m^K-^^tLTV^^^, X^NPC^ 

[0050] £fc, NPC^colgfaicov^-cblll^^M^Pi&^ojKv^^— ^<b£>9£f l£b 

xm^ ^&.mvk&m&-rz>^bfrxzz> 0 
[0051] ^4b\ -rv^h^^y^^^Bi^^^rBfii^ttT^i^xtf e>^c^<D 
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^-^zm^tcwm, &£umm7vv?^ftm^tcWiMz^te)-(:\ 4>=tyb 

[0052] ^BJ#fi, T~~-^V^-^<DMm\zm^X, ^^^OS«IUG 

-^vtMxtDmmmzftteD^kK^x, ^m&<m&m&ftts:?^ttfx%, bm 

[0053] o^f9^0^^T^-/^^-/M7)M^fe(*> ^^Vh^fi^y^^ift 

[0054] rcD^&^rfVbT-— T^—^^—^<Dmntfj:^V^m^(D^ 
^^h^^^700^^X(D^S^bBMD^?f^bT*5<Wf^LV\ 

[0055] -rt^ib. &mmi, fe^^—'^jjQz-btix^ ^cr>zm%.u*BMr>&ftm^-z> 
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t&x%z> 0 ^vx^^—y^mx<Dm^mx^BMD^^-r^mmm^mm^.tc 
[0056] Dzmzmfc-r ^^—^mx^r^-^ (i2©i«ie) 

[0057] r<D<t5^^^^WffiT^^SL^IJ=»^^^S:i>^— /nJpIL, £ibf-!^ 
[0058] SfctC, ^\?**i/*/V$=—^<Dm^%kVX. Will >fV=*5*<B 

^anisru ^tt<Dmmi^K'?*^ji'j&g:&-rz>~b! l zj:^x, $)m&<$&®i 

[0059] -D^^mm<D^.H°^^/^^— ^<D$mj?fet*> -O^J/M^lft^^ya^^ 
[0060] *5BW#tt, -Y>^yhT=*-/uSr, ^tr^^-^/^^— yNOJ^^jfeS^ysv*. 



WO 2005/014898 



16 



PCT/JP2004/011145 



(D$3m$:±mKfa±£itZ>^bfrX%Z> 0 
[0061] #^^^^yb^^T700 0 C^±900°C^TOift^a^bBMD^^bT*3< 
t$?£U\> 900°CWT (D^mxf$Mm&fttt^bK£V, ^>^Vh^#{-3fc{&^ 

[0062] tot, ^^Vh^S^^y^>-^ H B H ^700t:^Ji900 o CWT^^a^fT^ 

ma^ 7oo°csxii9oox:sxT<Dmtemnmx\ 3ott&.±8mm&fo<Dfeui&w 
. ^tcnmmm(D^B.i^wmmm^n^\ sat, #m»o. 5<c/min-iot;/ 

[0063] -f^VMi, v-y^^Wf B ^^^K-^tbTV>5^f B . XttNPCMS 

v^—^&£mG®Mz<Dmi<^^—^ft%}%kmzmmx%z> 0 

[0064] NPC^CDM^B^-OV^Tt[^^^^t^^^y^g^P(a^^^V^r>J-w^ 

[0065] ^^^^m^^-i-^m^ mz&jk<Djjmxfr-£t>t£\<\ mtui* ioo 
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/Isf&Mte, H #ffl^^iifte^#>T-fc5SiCl , SiHCl , SiH CI , SiH 

2 4 3 2 2 4 

(D-tfXbY— '*l/h'-tf*-QihZ)B H #;*«*»PH #£<£>;#>$r#y&U 1000— 1300^0 

2 6 3 

[0066] — 3\ ^^^/Vjfcgll&fcf^ 

^^-^^/VSr^-rSfcfe^J;<fflv>btL5^{i, H *7cttH /HCl^ 

2 2 

^tl^^fct, iooo°c— i3oo°c, #^noo < c#^i^?fi-es^w^a 

[0067] rM^^y^^^lt^O^TMSLfc^^Vh^^^— />JP1L, 

[0068] ^T, **M©»>3iw^(03^^fefcov^HB5Sr#flBL"r*fc^b<lftWi- 

[0069] (-T^VhOW^) 

5feT *J«>^CZ«fetc<tt), , fitfeWSrW«ibvy=^3lS 

&<bftT^5;^£fflv\ftftti\, <KrJJ:cop^©3l$*jBHo^:Pfe^*<**J:5 
[0070] ^te^yavJUJUfSf t-a*S:K— ^-Srtmiij, DZS, BMD£^/&M=i-v^ 



L 
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o 

[0072] (-T^VhT^-^ : BMDMIS, IlOMXg) 

[0073] *i\ 5l#JiJfbtt^**(^^W-r^5/HT-— /MtolvC, ^O-^lf 
*SrttWi"5(Hl). 



WO 2005/014898 19 PCT/JP2004/011145 

[0074] z<d x?ti:5\ _btf ^ntc^^^fD^^yh^mmmi-^tmPk^m^p^ * 

•So 

[oo75] WiBi&<DM&*-fo ur<DMxm\^±if^titc^<D^xi^<. §i 
— fr-tzm&Tjk-t (02) o 

[0076] ^=*yh©Wf£X&T?§|#_htf &to/fc>r^yh©ffiflffi«:R« »JU ^cd^, El 
siii^l^^Mroa- ^2^^— /V*P3Sr§I»fU $btlt©7'n5' 

[0077] r(7)^ny^^^^^=f5/h^^aSr^5o &*3, -©.fcSfcRISHBFB'J-:/ 

3 

[0078] -t©^ ^n^©ti©ft mm&mz.xtm%m-rz> 0 mwkmmwfcWKm 

M#fCbT|ia^ST'#§^g^fe5^ > ^>'^Vhoyp^^4^^S*P20©T^ i 
b^^SiCa>e>&5^-t^21l*3U:i£AU ^©^MliJfcgEg^fcfc— *22^<£> 

[0079] ^©£5^ixtf^RitiW8U£;^^ 

[0080] J^X^i^^-r^^h^sxaCBMD^xg, ^lrowig)©^^ 
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[0081] (^x^-/^0Hg) 

^tt, ^fc<^i«¥ffl£&*3>- /^^t^ttttfi^oxaf^^RB^-rs^^-e 

(^-^) Srf^»b/t« (138 (A) ) % 3^^wN^bTSJR«? (08 ( 

B) ) , ^mt (08 (C) ) % ^y^>ym8 (D) ),ff(08 (E) ) ^<D# 

^^7^lg (US (A) ) T?(i!7-r^— V— SrfflV^^IItff, ¥±ite 

is (®8 (o ) t*n^t/tr^ (is) ^fc^^BWi'J (is) ^^me, 
ci^fy^ig (ins (d) ) xmTjwjmBt&m v >it=.y^>^ liig (08 ( 

ffi^«9Xa (08 (B) ) tOV ^Tfc¥fflteM<P&®#9^ffi#0lfB©ifcffi'f b (Iftffiffi 
&9)^£HJ6l/CV^ 0 r©i^ff^xSrif-ft#lS^AoTi^i\ 



[0082] T~— '^(Dmm 
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[0083] Wy=?yh©Wfi)c, ^i/d?yhT~— ^xwNiDl) 
[0084] (?^— ^T~— : i2©iMl© 

^(D-^mwm x$z> 0 m^&m6\^~f£?fj;mmm<&mfc3o%m v ^ t&x% 

, ^#MW34^^^S^^^m-T6J:5{c$tL-CV^?,o ^ff^JS^fcSltifc 

[0085] !)x-^WIS (m2<Z)TOSXg) ©iMfrtt, S^-'^® 

Pflll^CDZSJ^^-r^^^^S^^U £?;£L<te, 900°C^X1300°C^T 

th^Dzmcow^mmmxm^ zhK+W£vzm*nz>^b&x%z> 0 £/ci3o 
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[0086] m^mmmm(om^mmmm^mm^xn^xo^^<DDz-iGm^m 
[0087] z.(D^t^^^m^nnt-r^tx\ 4>'=tyhT=-—;]sX(Dm® ! m&%hm&< 

[0088] ^t°^df^/K^rc— /N(D^5t 

^mm(D^ii°^^/^^^(Dm^mK^^xmm^mi,nm-r 

[0089] (4>=fyh<D^}&) 
b&X$Z> 0 

[0090] (-r^=f^hr=— yi^) 
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as-e^^^^^u^a^^T-r^o ^oi£i^i2oo o cm^cDM^-ek> 

[0091] (^x-/^DIIg) 

[0092] (^t 0 ^dr^-t/^^xm) 

^^/WSrlSfe^i-So w*U2H £fc«:H /HCtfl^tf^ffl^^T, llOO'Ctt 

2 2 

[0093] ft^lf^^^®^^i-S^fett,^*©^feT?d^^V\^J^f^ # 

2 

ffl^^tCS^b-a-^^-CabSSiCl , SiHCl , SiH CI , SiH ^(Dtf^bh's*!' 

4 3 2 2 4 

h-^-cfc^B h ^^ph m<Dtfx$?mifcv. looo— i3oo , c©m£j$-c#yffi 

2 6 3 

[0094] &*3, ^fc^^/M&ft^fflV^£§gte, «0^ttT^^^V\ m«ill 

2 

2 2 2 

fcsiHci tf*m, m^m^xx^^^^y^m^^^tM^m^^ 

3 
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2 

[0096] uT.mmmRTfitmMK^^xmw-fZo 
mmmi) 

CZmKXV, mm^^l3— 15X 10 17 atoms/cm 3 [oldASTML ^Ht^5— 9 
[0097] {^^yYT^—)V : BMDJf^Xg) 

3 

[0098] ^Jlte, ^^><b#Mji^l0t:/minT'500 o C^T% •^0^#mji^l°C/mi 
nT*1000°C*T*#?UL, 1000°CT*2P#^^^Ufc o ^(£>|&, 600 o C*T-5°C/min 
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[0099] /NjPXXm) 

fc« ^7^Xm(l2l8(A))T?{i!7^-y-^fflV>T^WU B^Xam(®8(B 

)K ¥fi^Xa (08(C)) TO #1500OaSil«^ffiV^^tV^U 

^Ig (08 (D) ) -Cf«S50%NaOH?rffi V ^cT/^y^^^^^^b/Co 

• ; e^^w0xm(iii8(E))T{tMW«, ^tofbs, }tmwm(D3m<Dwm%:?fte 
v\ m¥m.mx*mmtetLtiv^-^&mtc 0 ^(D^m^n^tc. xiE30cm 

[0100] ^(D £5 ^LTlt^/c^— i^O V ^T, BMD^^^^i^h^^7?£-eWt5 
Ufc*k£, 3XlO 9 0/Wt+^BMD^^fcofc o o^IGfg^cDffiV^^ 

-^#£>tbfc 0 tot, r(DJ:5^^^^^fflv^T^xm-eM^^^DZjl^^ 

[0101] (H^2) 

CZfe^i^, ^^13— 15 X lO^atoms/cm^oldASTMDcO^yri^^rB 
[0102] ^O^, 3IJfc#n<b|i5j«l^ BMDff^Ig, ^^-/^PXXa^tT^V^, j^300 
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[0103] Uti&MD 

[0104] ±|E^>'^VW^#btb/c^^-/^^oV^T, ^y^j/h^itBMDMlS^ 
^-;^i-/Ni:UffiV>5I^, ^^^«8-CBMDSr^ i R^g$^rS<t5 
[0105] (HJfc0!|3) 

CZmcXV, tilI13" 15X10 17 atoms/cm 3 [oldASTM], &3fcifc£5~9 
X 10 l2 atoms/cm 8 O->y=3^^S-f >-=fyhSr^bfe 0 -^V=*VM3:P9tM 

[0106] (>(V=r : |l£Dl^lIg) 

3 

[0107] m^mi^ ^fe^#?M^10°C/minT500 < C3rC\ f©f#fiSHt/mi 
n-C1000°C*-e#?£L, 1000t;T*2B#P^}tb;fc o -£<D^ 600°C£-t?5°C/min 
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[0108] (->i-/^0IIg) 

!?x-/^Diig-e{i, El8^^-rx@-e^Sb^ 0 ^^x@(Ei8(A))-efi 
^-v-y-^v^T-KiKifu ®^«9xm^(lH8(B)) N qztafbxm (08(C) )-efi 

# 1500^D^il^S^ffiV^T^^tV^L, ^^^X@([ll8(D))-e(«^50% 
NaOH^ffl V ^zJ->VWmmz.£0^V^-/>f\j^ a ^Otfflg (08 (E) ) -m 

00mmOv'!)3yi)x- s^'&htbtz.* 
[0109] »xwN7^-^:l2©iMli) 

[0110] S^a^T/W^IS^tfj, 700 c C^c:^$ttfcl^rt(C'J7^w^^^r5 / h$i^fcm 

^«2°C/min-e#?aU 1200^ lf^<Dffft^3l£?T&ofc 0 ^<£>^ lOOO^T* 
1000r^T«4T:/minT^?ab700rT*Prt^>ib^a^ 

[0111] ^(Dj:5{-bT#^^cT^— /nI'oV^T, ^3#:3r&#Sl<9x DZJI 

J£f5 x 10 9 <@/cmV^/U-C$>ofco 
^^^bcO^^-^N^^U^y^^^icD^^^^Xi^h^^^^- (XRT) *d 

[0112] *fc^^-/^^ffi(Dm^M^^7^^^S^^^^-/^3ft^^bT^t^ori 0 

M#:JRW<yW2Fe: 1 X 10 9 atoms/cm\ Cu:9X10 8 atoms/cm\ Ni:8X 10 8 a 
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[0113] (Jfc«0»J2) 

[0114] V^—^T~—M-±, Ty^V#H^cf3 N 500°Ci^^tbfc^rt^^-/N^ 
ir^h$tb^^S^-h^^Ll000t:^^a o C/min(D^igV^#M^^ 

J^-t-^fcfeOl 200^1 ^F^O^S^tT^ofc. 1000 o C^2°C/min 
T*l$i&U 1000°CWT«4 o C/minT^?E.U700t:T^rt*^^M^~h (<>^ 

[0115] r©J;9^bT#bttfcT^— /WxwnCo^T, DZjS^«tt/BMD^S^5SB 
bfc 0 ^rtf),^^ DZ*I9. 5 //m, BMD^^t^^l2 X 10 9 fi/cmV^/W-Cfcofc 0 

M>Fe: 5X 10 9 atoms/cm\ Cu: 1 X 10 10 atoms/cin\ Ni: 1 X 10 9 atoms/cm 

[0116] &$&mx*^ 4^vhT~s\sX\ ®}m§L<BMDZm&1-%f$MmtffTtez.Z>Z 
b\z.M?LX, V^—^T~—sis(DmmZ*:^M<-fZ>^bfcX%, ±M(DX.o^WX 

mm^^tx^=^-^m^mmm^^(Dmi4mm^m6. smm^mm-r^ 
^t&xztco ^Kx<o^.m^MMK^]±-r^t^x^tc 0 

[on7] mmw4) 

CZmz£V) s @^t^l3— 15X10 17 atoms/cm 3 [oldASTM] % ^^M^5— 9 
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[0118] tf>&yhT=-~fi>:1bjl!MXffi 

3 

[0119] m%±mZ, M^^#^^10 { C/min-C500 o C^T:\ ^0^#^Sl 0 C/mi 
nT-800 £ C*T^#?&b, 800°CT4R$P^fc|#Ut o ^(7^ 600°C£-e5°C/min;|M^ 

[0120] (->x-/^pixg) 

■>x-/^DIIgt1i, ^7^I^(08(A))T1i 

^^-y-O^TijOWU ®&<9 igf (08 (b) h ^mtmn (118(c) )-era 

# 1500Oj^g|«g)|&^fflV^7^t:Vi/U, ^^^ia(E8(D))-e«^50% 
NaOH^rffl V ^cT/^y^{Ci«9^-/^^L^ 0 W&Mm^M (08 (E) ) "TO 

[0121] (^fc^v^W&S) 

2 

o ^/^^ffcbfc^^-e, H ^T*^$tbfcl%HCl^^«*100y^h 

2 
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[0122] mz. aw^sAYvHjfcfi&fffcofco Hmmft # *#k^u ±mz.wt 

2 

2 3 

2 6 

cm, tfn^^U x loVcm 3 ©vy=»^*LJi$ft5f Jgc(^br^^/l-Jl) 
[0123] ^<D£5^bT#^fc^fc°^^/l^^— /n(:oV^ SM^BMD^S^ 

-^&mmx%z>^ttffrfrz> 0 
[0124] atwm 

JBrfiWV^yhSr^dtL/tft, HW!|4t|^a^«7^^^DXXm^rfTV ^^300m 

[0125] ^0<t9^bT#bttfc^t°^^^!7^^^^OV>T, HJS^J4^|^^{CbTB 
MD«gl:ltlLfc 0 ^rO^JH, BMD^gfi^l X 10 8 j@/cm 3 -efcofc 0 ^<D£ 
0\^>^yVWcmXT=-—/V\^f^m^. ^JfcV^BMD^S-Cifeofc. UtflSo 
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[0127] MtL&s ±1SHlfi^lT»W:, ^^yh^m^y^y^^plU zfx2y?<DVtmx*'< 
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[3] fulS^w^pixa^ SulB'>^-/^^MSi-?>'>^-/Nf^MSXmtr# 
[4] ffifE^wsfjqxXS^V^T, SufSMaL^^5,h^®^(D^m-yN^ 

^ait^^^^xm^i-6^^^#m^-r?.it*^4^iE«o^^-^^o^ 

[6] liulE^^VHf^SXate, -f>'=fVh^^v-y=r>'^ B B a ^700 o CJ^XcD^ 

[8] mtdA^^ymmmiinte. 700r^X900TOTOMS?«T*30#W-h8 
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[9] mm^^yhmt&miLm-z. M-ummzo. sr/min-io^/mm^u-t^M 

[11] BUIE^^wnI^^X^^, 900°C^±1300°C^TT% 5^-bl6^Fr B mrtO 

^Sff^l^V^Lf*^IillOV^TtV^n^^fS^(D^--/^<7)»l3t^ 0 
[13] MlE^t^^^/V^cSXefi, lOOOr^ilCDM-CHfl^S^^ofe^^lO 

l^v^bf*^3Sl3cDV^-rt^/^)>l^^clf5«cCO^^— ^^5t^rfeo 

[15] fulEv-y^^^^f*, ^a^/^^-fe^ct^Kit^^c^^^ (NPOfji 
^(D^ H B B T*fe6C^^»«i*^l^VNbm*^14^V^^n^^l5«c<D 
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[i6] mm4>^yhvtm(D^v^>m^mn, ^a??w*—mfr&zmi&&z\±.mwi 
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[09] 



7/7 



WO 2005/014898 

[010] 



PCT/JP2004/011145 



mm 


1X8 






^x— /\; 


ftpxxe 



[inn] 



53 

BiHCl,— |MFC 



HCl H MFcT 
H, H MFC> 

# P 
H, H MFC | , »> 



I 



50 



o o o o 



51 




